Delayed osteoprogenitor differentiation in cleft-palate models.
Failure of palatal shelf fusion results in cleft palate (CP) and may lead to malformation of palatal bones and undergrowth of the maxilla. It is not known whether defects in bone formation may contribute to this phenotype. We tested the hypothesis that impaired fusion of developing palatal shelves affects palatal bone development using palate organotypic cultures. Using two different approaches, we show that induction of cleft results in increased expression of pre-osteoblast and early osteoblast markers, Twist1, Snai1 and Runx2, and decreased expression of more mature markers of bone differentiation, collagen-1 and osteopontin, indicating delayed osteoblast differentiation in CPs. This, together with the increase in immature osteoblasts and proliferation observed in non-fused palatal shelves, suggests that palatal osteoblast differentiation is at least partly modulated by shelf fusion. Delayed osteoblast differentiation may therefore contribute to defects in gross morphology and function of the maxilla in CP patients.